BEHAVIOR OF SIX HOT PEPPERS (CAPSICUM ANNUUM) VARIETIES IN SOLARIUMS AND FIELD FROM CLUJ AREA, ROMANIA by Egyed, Emese et al.
Agricultura                                                                               no. 1 - 2 (117-118)/2021                                                                                     Agriculture  
37 
BEHAVIOR OF SIX HOT PEPPERS (CAPSICUM 
ANNUUM) VARIETIES IN SOLARIUMS AND FIELD FROM 
CLUJ AREA, ROMANIA 
 
Egyed Emese, Dănuț Măniuțiu*, Sandor Rózsa*, Tincuța Marta Gocan 
University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca,  
Faculty of Horticulture, Mănăştur Street, No. 3-5, 400372, Romania 
*Corresponding author: dan_maniutiu@yahoo.com, rozsa.sandor@usamvcluj.ro 
 
Abstract. In the last decade, it has been reported that the consumption of certain foods 
can have a positive effect on an individual's health. Food provides not only energy, essential 
amino acids, fiber, vitamins and minerals, but also some active compounds, such as antioxidants 
(tocopherols, carotenoids, vitamin C, phenolic compounds, etc.) that can have various beneficial 
functions in the body. It is found that in almost every measurement the values from the field 
experience are lower, this fact being due to the extreme weather conditions in spring-summer 
2019 and the destruction of approximately 70-75% of the field culture. But we also have 
exceptions: the diameter of the fruits from the De cayenne variety and those from the Arwad F1 
hybrids is larger in the field culture than in the solarium culture by 0.21 mm for De cayenne and 
1.93 mm for Arwad F1. The fruits are longer in solarium culture ranging between 9.13 cm (local 
variety) and 17.06 cm (Hyffae F1). 
 




In our country, at present, about 70 botanical species and varieties are cultivated, 
with a growing tendency to introduce new vegetable species, coming from areas with a 
different climate from the local one. A significant part of these vegetables, in addition to 
the high food content, also have healing and medicinal properties. These properties are 
due to the increased content of vitamins, mineral salts, organic acids, nutrients, 
biocatalysts and alkaloids, found in various vegetative organs of plants (Indrea et al., 
2009,). 
Chilli peppers belong to the Solanaceae family, which has over 3000 species and 
varieties. Within this family, chilli peppers belong to the genus Capsicum, which 
includes 5 species that are cultivated and another 20 species that grow wild. Each species 
is again divided into varieties. C. annuum species has a great genetic variation, including 
sweet and spicy varieties, C. chinense species has a great economic importance. Its 
centre of diversity is the Amazon Basin region. Despite the importance of these species, 
little information is available on morphological and production characteristics, which 
meet industrial needs (Jarret and Berket, 2012). 
Hot pepper (Capsicum annuum), is a vegetable crop with high economic value 
worldwide (Zhigila, et al., 2014), both for fresh market purposes and for culinary 
purposes. The hot pepper, native to South America, is grown in temperate and warm 
climates and is appreciated for its spicy character, aroma and attractiveness of colours. 
The genus Capsicum includes different plants, such as red peppers, hot peppers, Tabasco 
peppers, paprika (Carrizo et al., 2016). These crops are considered a spice, important for 
small farmers in Asia, Africa and South America. Egypt is the second largest pepper 
producer in Africa, after Nigeria (FAO STAT, 2013). Hot peppers are grown in 
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environments with increasing seasonal temperatures, in other words, between 18 and 27 
°C during the day and between 15 and 18 ° C at night (Zhigila, et al., 2014). 
Hot pepper is a high value crop and is grown for sale in countries such as Mexico, 
China, Korea, the East Indies, the USA and many countries in the Indian subcontinent 
(DeWitt and Bosland, 1993). Total world production of hot peppers has been estimated 
at 14-15 million tons per year (Dorji, et al, 2005). The cultivation of hot peppers is 
limited to warm and semi-arid countries, where water is often a limiting factor for 
production. 
Capsicum peppers are in high demand in international and national markets. The 
fresh fruit market generally prefers a healthy, undamaged fruit with an extended shelf 
life of not only a few days. Chemical control remains the main measure to reduce the 
incidence of post-harvest diseases in various fruits and vegetables. Meanwhile, the 
continued use of fungicides is not only expensive, but also dangerous for all living 
organisms. Thus, the pursuit of alternative economic but ecological methods is highly 
encouraged (Ertani et al, 2015). 
The nutritional elements received by capsicum affect crop performance, its 
resistance to pests and diseases, and thus reflect crop productivity. To overcome these 
stresses, vegetables require an optimal supply of macro and micronutrients. Nitrogen 
fertilizer (N) is a key component for pepper growth and development and is often a 
limiting factor for high productivity (Fan et al. 2014). 
Dietary components, which are able to act as antioxidants, are likely to be 
beneficial by increasing cellular defence and protecting the cell against free radical 
damage by acting as radical scavengers, reducing agents, potential prooxidant metal 
complexes and singlet extinguishing agents. oxygen (Oboh, 2007). 
 
MATERIAL AND METHODS 
 
In the case of the solarium plantation, the sowing in order to produce the seedlings took 
place on February 20, 2019, in pots, 8 rows of 10 seeds each. The emergence of the first 
plants took place on February 28, and by March 3 we will have all the seedlings sprouted. 
On March 20, 2019, the seedlings were placed in the alveoli, where they continued to 
develop until they were transferred to the soil. 
For the field crop, the sowing took place on March 20, 2019, in the solarium in a 
heated tunnel with electric resistance, in alveolar trays of 45 seats. In each well was 
distributed 1 seed at a depth of 0.8-1 cm. 
Neither in the solarium nor in the field was carried out the basic fertilization, 
because the soil was rested and no crop was established in the previous year on that soil. 
The soil preparation works both in the solarium and in the field consisted in the 
mobilization, crushing and levelling of the soil, works after which the installation of drip 
irrigation system was carried out. 
The research carried out in this paper aimed at the behaviour of hot peppers in a 
submountain area, in the village of Păniceni, Cluj County, obtaining fruits with 
parameters close to those grown in large areas. 
Within this paper, a single-factor field experiment was organized, in which the 
experimental factor was the cultivator, with 6 graduations. 
1. Pietro F1 
2. Arwad F1 
3. Hyffae F1 
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4. De Cayenne 
5. Yellow Paprika Pepper 
6. Local variety 
 
RESULTS AND DICUSSIONS 
 
At the time of the establishment of the experimental culture, the seedlings had 69 
days for solarium culture and 72 days for field culture.  
The seedlings had approximately the same development for both crops, 
respectively between 14.10 (De cayenne) and 18.88 (local variety) cm height for those 
in the solarium and between 14.16 (De cayenne) and 18.27 (Arwad F1) cm height for 
those in the field.  
The number of leaves was between 15 (Arwad F1) and 23.32 (local variety) in the 
solarium crop, and between 14.22 (cayenne) and 20.55 (local variety) in the field crop, 
and the stem diameter (mm) measured at the package ranged between 3.18 (De cayenne) 
and 3.59 (Pietro F1) for solarium culture and 3.15 (De cayenne) and 3.60 (Arwad F1) 
for field culture. 
 
Table 1 



















Pietro F1 16.38 13.99 3.59 17.77 13.99 3.49 
Arwad F1 17.94 15.00 3.32 18.27 17.22 3.60 
Hyffae F1 15.38 17.88 3.45 15.94 17.10 3.43 
De cayenne 14.10 20.77 3.18 14.16 14.22 3.15 
Paprika 
giallo 
15.88 20.10 3.31 15.88 18.88 3.25 
Local 
variety 
18.88 23.32 3.30 18.22 20.55 3.27 
 
After the establishment of the solarium culture, no works were completed to fill 
the gaps because the seedlings were 100% trapped, but the field culture, due to the 
extreme weather conditions in spring-summer 2019, was approximately 70-75%. 
compromised. 
Table 2 
Morphological characters during the solar vegetation period 
Variety 















Pietro F1 19.88 24.55 79.88 197.33 41.77 20.21 
Arwad F1 24.44 26.44 104.77 299.88 73.44 14.77 
Hyffae F1 18.77 31.66 90.77 273.77 60.88 21.33 
De cayenne 17.44 28.33 53.99 221.55 74.55 22.32 
Paprika 
giallo 
18.21 26.22 76.66 223.33 29.99 20.55 
Local variety 22.77 30.44 70.10 264.99 24.21 23.88 
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Table 3 
Morphological characters during the vegetation period in the field culture 
Variety 















Pietro F1 22.36 28.33 40.33 184.56 6.44 2.12 
Arwad F1 25.18 35.32 57.44 234.32 21.33 3.54 
Hyffae F1 20.84 31.55 35.12 143.78 10.25 1.36 
De cayenne 21.69 28.56 37.66 167.45 9.65 2.78 
Paprika 
giallo 
28.63 35.62 33.69 155.32 3.21 1.24 
Local variety 30.12 42.12 40.45 211.13 10.66 4.22 
 
In the solarium the plants developed well during the vegetation period (Table no. 
2), having increases within the standards of cultivated varieties, but in the field the plants 
remained small, with few leaves, flowers, respectively fruits (Table no. 3), following 
that when the culture is abolished, the values registered for the solarium culture should 
be clearly superior to those in the field. (Table no. 4) 
 
Table. 4 
Morphological characters at the dissolution of the 2019 culture 
Variety 
Solarium - 10 October 2019 Field - 18 September 2019 
Plant height 
cm 
Number of fruits 
Plant height 
cm 
Number of fruits 
Pietro F1 80.22 35.22 48.99 10.22 
Arwad F1 108.96 59.44 66.44 30.44 
Hyffae F1 92.78 57.66 48.33 21.44 
De cayenne 55.10 69.22 41.99 18.44 
Paprika giallo 77.82 71.33 46.66 8.77 
Local variety 72.65 83.66 47.44 17.66 
 
Table 5 
Fruit size and shape 
Variety 












Pietro F1 17.66 15.13 21.21 15.03 12.08 14.22 
Arwad F1 12.66 15.98 19.87 14.59 15.99 22.44 
Hyffae F1 18.66 17.06 26.35 18.19 12.82 17.22 
De cayenne 10.33 11.7 6.59 10.54 8.01 3.88 
Paprika giallo 17.66 13.9 13.09 14.87 10.21 10.33 
Local variety 12.66 9.13 8.52 11.85 8.22 7.88 
 
Pepper fruit is a berry of very different shapes and sizes, depending on the variety 
and variety (Ruxandra Ciofu et al., 2003). Harvests are carried out manually, at the 
maturity of consumption. The production is 20-30 t / ha, depending on the size of the 
fruits (Ruxandra Ciofu et al., 2004). Analysing the data from table no. 5, it is found that 
in almost every measurement the values from the field experience are lower, this fact 
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being due to the extreme weather conditions in spring-summer 2019 and the destruction 
of approximately 70-75% of the field culture. 
However, we also have exceptions: the diameter of the fruits from the De cayenne 
variety and those from the Arwad F1 hybrids is larger in the field culture than in the 
solarium culture by 0.21 mm (De cayenne) and 1.93 mm (Arwad F1). 
The fruits are longer in solarium culture ranging from 9.13 cm (local variety) to 
17.06 cm (Hyffae F1), with the exception of the Arwad F1 hybrid which has an average 
length 0.01 cm shorter than the same hybrid grown in field.  
The length of the fruits in the field culture varies between 8.01 cm (De cayenne) 
and 15.99 cm (Arwad F1). 
The exception to the weight of the fruit is the Arwad F1 hybrid, which weighed 
2.57 g higher in the field crop than in the solarium crop.  
In the solarium the weight of the fruits was between 6.59 g (De cayenne) and 





It is found that in almost every measurement the values from the field experience 
are lower, this fact being due to the extreme weather conditions in spring-summer 2019 
and the destruction of approximately 70-75% of the field culture. 
The fruits are longer in solarium cultivation ranging from 9.13 cm (local variety) 
to 17.06 cm (Hyffae F1), with the exception of the Arwad F1 hybrid which has an 
average length 0.01 cm shorter than the same hybrid grown in field. The length of the 
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